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With the rapid development of Internet, the human race has entered the information 
society and the network era. Internet could provide people with more and more 
information and services; however, people have to face enormous data and useless 
information when they enjoy the convenience brought by Internet. Recommender system 
(RS) has emerged in response to this challenge, which can advise users when making 
decisions and help users discover items they might not find by themselves. 
Collaborative filtering (CF) approach is popularly used in RSs owing to its 
satisfactory performance. Generally speaking, user-based collaborative filtering (UBCF) 
and item-based collaborative filtering (IBCF) are two significant approaches in CF, they 
have been successfully applied to many commercial RSs. However, with various kinds of 
data and complicated application environment, CF approaches are facing many 
challenges. For instance, UBCF cannot provide recommendations for an active user with 
satisfactory accuracy and diversity simultaneously. Personalized recommendations 
cannot be provided by UBCF for a new user which often has insufficient information. In 
addition, items that make a more significant contribution cannot have high weighting in 
IBCF. In view of the above key issues, this dissertation launched a study of the following 
aspects: 
(1) Aiming to provide personalized recommendations for an active user, we apply 
covering-based rough sets to improve UBCF, and propose a new covering-based 
collaborative filtering (CBCF) approach. CBCF inserts a user reduction procedure into 
UBCF, covering reduction in covering-based rough sets is utilized to remove redundant 
users from all users. Then, k-nearest neighbors are selected from candidate neighbors 
comprised by the reduct-users. Our experiment results suggest that, for the sparse datasets 
that often occur in real RSs, CBCF outperforms than the UBCF, and can provide 
satisfactory accuracy and coverage for an active user at the same time. 
(2) In order to provide personalized recommendations for a new user, through a 
detailed analysis of the characteristic of new users, we reconstruct a decision class to 
improve the previous CBCF. Unlike the previous CBCF, the decision class in improved 
CBCF can be extracted easily from the user-item rating matrix. Furthermore, the 
improved CBCF could provide personalized recommendations without needing special 
additional information. Our experiment results suggest that the improved CBCF 
significantly outperforms those of existing work and can provide personalized 
recommendations for a new user with satisfactory accuracy and diversity simultaneously. 
(3) The traditional IBCF approach treats all items as the same weighting; however, 
because some items may have more important impact when computing the similarity and 
predictions, item-variance weighting should also be considered. In this paper, we present 
the time-based correlation degree and covering degree, and apply them to the traditional 
IBCF approach to rearrange the item weighting. Our experimental results suggest that, 
our proposed approach can produce recommendations superior to the traditional IBCF 
and other existing work. 
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